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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the performance of a voltage 
level shifter. 

SOLUTION: A first circuit branching section is provided with a first 
transistor T1 having a first conductivity, an output electrode connected 
to the output, and a control electrode connected to the first input and a 
second transistor T2 having a second conductivity which is opposite to 
the first conductivity, an output electrode connected to the output, and 
a common electrode connected to the second input. The control 
electrode of the second transistor T2 is connected to a second circuit 
branching section having first-conductivity third and fourth transistors lH 
T3 and T4. The conducting routes of the transistors T3 and T4 are 
connected in series between first and second power supplying inputs 
and the control electrode of the fourth transistor T4 is connected to the Wh 
first input The control electrode of the second transistor T2 is 
connected to the output electrode of the third transistor T3 and the 
common electrode of the fourth electrode T4. 
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2/14 s<— v 



• m20h^>vx*<7)frjfii]®Mi£m3cDh^^^ 



[If#Jgl ] mi (D[H]g&#tt«&£:. E*£A*Ht^£gl7lx3mi (DAJit. J£$EA±Ht^§-£glf& 

mmmm. is^xsmmzoA^iz^m^tz^mmm^ir^. iami (D^mM<hJ5*fr&^m2 

*urfcy, R*3fc<fctf*4©h^>*;;**(o±fc£*mti»H*t&i fc<fctfm2<DmaB0U&A*iHj 
icttjijicggitt^tLTfcy. »*4<DK^>^x$«<D#jffli«ai4K*i ©A*ic««**i-cfcy, i^m 
2(Dh^:xvx$<Di£fr]iimMi£i£m3(Dh^>v^ 

[»**2i Miami oh^vx^cD^iiB^itt. MfBrni <D*3s«teA*i::««i£jhTu<Ss n 
ci«^3S3] mn%zo>h^isV**<oftmwfet£s mi cD/\VT:*®i±A*j[::&i^£;ft/ci^ si 

3fcJKl ^(42ICfEt£(DmJ±b^;Uv7^o 

[lf^3S4] «rlE»3(Dh^>i?X$KDft!H»mffitt, *tTlE$2<DA*r=i£fi6$*lTl^ if^l £ 

<Dh^>v^<D*jtamiiicg^$*LTfcy.i^m8<Dh^>v^^<D9j^msiifi^— 

«#*sit«i*mi ©y— ^-f>^A*f=««i$*Lr fey, friEm3<Dh^>vx^<D$ij^ii®i4. 
[if ^H7] fiiEm2a5h^>vx^<D$ij^im^[4, &*<Dh^>VM<Dtt&mnffl&£itLxM 

[I»^JS8] frlEmi (DY-^VXtHOMmWfcl*. mi 0CDh7>vX$<7>±fc&ag®*§S££:frLT 

iKrBBm2<z)«atti&A*icfttt**LTfcy, &mi o<o^>i>^<omm^tmitttmmz(Df— 

^>^A*lc^ti^^FttrL^^,sI^JS6*/=tt7^csE•£<7)mJ±u^;^v7^ 0 

[si^ilio] f!fEh^>vX^CD#^[4m^mK7>v^r-fey,1trlEili*m^s TWIBfMWW 
£9(Di^;ftaM~lEtJtCD®j±i^;uv:7$ 0 

[is^in i ] fjfEh^>vx^a)#>i7i4T^u77^->y=i>ftigh^>v^T*&'S, li^^ioic 

f Btt CD IE L"* J U v 37$ o 

cii^in 2] fifEh^>vx$(D£*[47t<?'j v'j^^inh^vx^-efe^, ti^in otE«cDmi± 

CIi^Hl3] CMOSm^S^^^ir^-SU^^^. If^lSlO*Nb12(DL^tL3&^ICfE 
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(54)imw<D%fomE.is'<jH'y* 3/14 ^—i; 

[0001] 

<©^y'J*>>^K^-f /<EIK(3. S-S/tf^UKCOil-^U^Uirl O~2O7tOUKD{I#U'<;u£<0|y]<Z)>( 
[0002] 

[tt*<Dftfl?]lLl[i, J^JWJ^miEU^^S/^^iLTffll^+L^. »*fl*J^CMOS-r>/<— S£ 
tfLTL^ 0 C(D-r>/<— 5»I4, PSh^>5/**T1 as«fctf NSh^>S?X*T23r*TLTfcy , C*l£>£> 

*VC^£ 0 h^>v*ST1 1&&IST2.0)?— MiSlMzJ&Bte*!., £*l=A*^INf::J$8te;h.Tl* 
-So K7>^X*T1 fc<fctfT2©hV^>liSlMZj$fft£;h, % ttfZJKtetU* ! OUTfCj&BteflTl* 

[0003] 

A— 2X^^*V>MCj£lvIlJ±f^ h^>vX^T1 fc£tfT2<A|igB$ifl^oM£L0^2»ffi££ 
[0004] 

IavJ>vdd.v t Jv^ 



[0005]-efe3 o ±StlCfclvC, VDDfim^^vddi^WlE-C&^o VTnfcJ=l>*VTpl4-£*l-e*U 
NMh7>vX^fcctl>*Pl^h7>vX'$f<DL#L^ml±-C?fe-5)o 

[0006]M2(*. ^J^.I4'US4707623-^(CF^^$^TL^, »J<0*-r^<DteA2l*JEffl<Dfi#A 
*U^Uy7^SltL^ 0 C<7)v^(i. ill (DPMh^vXSiTI fccfclXtf^ONMh^vX* 
T2^#t;mi 0)[Hl»»ttSS$*L-CL^o Ml <Dh7>vX$T1 fccJ:Z>*ll2(©h^>^X^T2(DKU 

:7$l*,m3(7)PMh^:>s;x*T3fc£t>*m4<aPMh^ 

1^-6. B3(7)h7>vX^T3<^V— Xf±«3S«lvddlCl*fi6$*l. m4(Dh7>^X*T4<Z)HW>te& 
ifel&gndlcSfiteJi-Cl^o K^>vX^T3<DKU-fX4h : 7>vX^T4(DV— X(C&^£*u A^Oh 

Tl^&o / WTXflSA^lVbl*, h^>vX^T3(7)y— H=«<*$*LTL^. h7>^X^T3fc<fcUC 
T4I4. V— X7^-nr7««|*4xr*jy, -trom^miEf*. h7>SJ;*$T3fcJ:tfT4;&<"?-;/*->yS*l 
Xt$Vfr^>m%lVimiZfo&t%. VIN+(VDD-Vb)-e4-^.btl-5o A7Dfl^liH7>vX$T1 £>>r 

— h^ia^eni-r^o — ^ y—^y^-n^otatnt. iE^fS][c(vDD-vb)/-£[tv^h$^f-A73it 

high#SfMA*U^Ufc£l>\|gto®te<h^ 

[OOOTljasii^J^lC^U^^^S./WTXWJEA^Vb^ifel^SjSLfcttffi^O^S^ 
;UhA*l£l 5-07t?;Uhai7][-v^h-r-S)^[~fflt>f-^(D. S/5a.U— va>^l^^t, Z<D 

IvCfcH* ! OUTlztt.ailz^-r^^ro-f^/^— ^(DA**<liW^LT#it&*lTl^o->5iL/ 
[0008]M3l4s A*Hs-S|IN s J±S7Dii# ! OUTfc«fctf «&HJEVDD(0*IE U*;U£SkLW-&o 
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(54)[f§BJ<7};S#l0ffiJEuK;Uv7£ 4/14 ^<—v 

» 

tf;uh£io. 47t5;uh£a>fflT?jgi!r*-3 0 l^l, as*f=m<5*E<B£<fbJb<>j^a)-c. 

[0009JM4I4, A. Bellaouarfccfet/M. Elmasry, "Low-power Digital VLSI Design Circui 
ts and Systems". Kluwer Academic Publishers. 1 995lZffl7jk£titc$'(Zf(D , ^^DCD^-fTf 
^)CMOS42>XT>^^LTLN^ 0 Cl(7)-t2>X7>^li % Wt2<DPMb^*J**T2 s H60)PMr- 

T7£*fLTU-5„ h7>vX^T7[^-;Um»(hLr^L, ^OV-XfiSifegndfCg^tl. 
>r— H*/UTXmi±At>Vb\Z&ffi£tiXl^ 0 h^>vX^T1 ifccfcl>*T5 14 ;U^Tg|fil 
$*LTfcy, h-7>vX£_T1 fcJ;U;T5<7)y— X(4h^>vX^T7(DKU-r>lZ^^tl. h7>vX^T 
1_(Dy-H4it&A*^£gltflX<i>mi C7)A7]IN[Z. ^LTh^>vX^T5(7)y-h[4JS$EA^ 
ft#*Slt5l*m2<7)A* ! INlZ-etL-F+lSHS^tLrL^oh^^^TKDKU-Otttil* ! O 
UTfcJ;DCh^>i;x^T2(73Kb-r>f^M^Tfcy, H^vX^TSCDKU^ttft^OUTfccfcU: 
h7>^^T6jDK^^>lClti|$tlTLN^ 0 h^>^X^T2fc<fcl/T6<7)V— XI4m/1S*SlvddlCj£fi 

[OOlO]^oTC(OHz>XT^(4 > 20<Dll»A*fccklX2oa)^®iaj*^-r'5oC<Z>T>^<D 

£*iTL^,_<hfc<£y % 7 — ;Mt3ftfd\ h7>vX^H fc<J:tfT2£#tr£l (OEK^ittSSth^^ 
X*T5fccfctfT6£^irm2<7)[I]jg:^ra 

*^T?fty, »»A*mJEO)fllMi(cjt*Lr^b-r*ofi!lpLf^ A*lNfcfc(t«6«EEA<J5lEA 

^(D^-tf^yjstetti* ! ouT(cfcrt^,mi±^aT*i±^oaj*ouT[cfcit-5mJE$ii*n$i± 
♦a**i*. la n Ls m y Afr<D^-ji,n%Lt)<igiz%ttixi^tz6b. mtiWs.in&^w^twBimw 
cool i im.it. mMzttT^<j)tmmmi\z&&&&wttL.Ti^ 0 mz % ^>*jx$<d 

tfcMJ^mL^^T'A^CDhightiS^^^LxKyu^hT^fc^lC.cky^ffl^fe^o 
[0012]M6I4. H5(C*-r7>^<0S/5iU-»> 3 >«J||$*LTL^o C<D*>5iU— >3>T?f4 

owefelJ«otSiiA*fe^ ! INA<high"C?(fe*), *^jSfK£li*<I# ! OUTj&<highT?*-6(ft 
oTS^ttJ 730UT^Iow-C&>5) „ A^^CD^S^^b-r^^. h^>vX^T5l4r-^>v?X^T1 
<feyt5t<^->ttttICft« 0 H7>VX$T5(4. h^>V?X^T6fCffl$IJ$tL^^bs ttl^lOUT^high 
f=±lf ZOfflMlZ. H7>vX$T2<D7-- K^L^lMItCiiL. £tS* ! OUT£ttmLTh^ 

>v^T6$-^L^^^r^< 0 ^or,Z+Lf>(D£ii7][4, 3. O^Uh^bl 3. 6/1?; UK (DfiiO 

14. N. WestefccfctfK. Eshraghian, "Principles of CMOS VLSI Desig'\ Addison Wesle 
y, 1993l=BH5F**LTfcy, X^-r^RAM[£]i^|ZfclNT#®ICfflLNA,nr^^t,CD-efe^ 0 H7 
©T>^a)itlf^l4H4lz*Lfc*(0tra»T?fc-6. 

[ooi 4]M8j4. mmhighxtiftm&mmzttLT?— *h-rz>tztbo>^ swAsuoz^zfco^ 

;_L-V7^LTLN|> 0 Z\(DT>Zflt. Plh7>vX^T2a, T2b. T6a, fc<£Z>*T6b&£>l/f:: NMh 
"7>vX$T1 fc<ktfT5£^LTfcy s NSIh^^X^KDfiSO^^flfeWh^^X^tBcfcyt^* 
fEf^W*. h^>vX*T2b. T2afcJ:t>*Tl l4m;TS^vdd^ifegnd<l:(DP B 1{ciE5iJ(^tijii 

*LTfcy. -7J. H7>V^^T6b, T6afc<fct/T5^«3Sjavddt^lfegndtO!)BSJ(Cia5IJ|zSltt$*L 
rL^oh^^X^TIfc^l/TSOKU-r^tt^^m* ! 0UTfcd:U:0UTI:gi^^t^-5 0 
^>^^T2afc<fetjCTia)y— r-[4A*INI=SgjB6$tlTL^„ h^>^X^T6afccfeU*T5<7)y-h 
f4S$sA7] ! INf=Sg^$*LTL^o K^>vX^T2bfccttN*T6bO>7 i -hl4^H-rHtli^OUTfc e t 
l> ! OUT(^^^ccFtl"CL' v 'i)o 
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(54)lmA<D£Wmi±ls'<)l,isZ?$ 5/14^— is 

COO15]M8CDT>^(7)»jf^i5i0^<D^*>lC % A*JlN[£lowtfclilC&iA At> ! INtthightt^l^fe 

y. ffiaouTiiiowttj&ic&y. aa* s ouTf4high#si~fc&£(7)£:^-r3 0 AjjiN^highic 

7>^**T2afc < fctfT2blCfflf|fl£;h.#;b<£ffiA ! OUT£T(f<So CiOfflJIMte, h5^vX$T2b^ 
3l->$*lfc££T*fc£(Z>l::**U K^>vX^T2a[±A*IN|Zfc[t-5)highA*fiSb'<;HCd;-D-C+ 
^[^li^^^Hrt^^L^-<!:lC^BIaLT^I±■rS 0 K^vX^TI^tH^ ! OUT^IowlCTIfS 
t. h7>vX^T6bli^->(C^tl. h^^^^^Tebfc^U'Tea^^M-rSC^IC^y. h7>vX^T 

-Jl^Niyh^>vX$T1fc£l£T5a>L^ 
[0016] 

CSH*»^-r*fcto©^IS:]*fg^[zj:^tf % mi<7)[I]S§#i!£S|5<^ E«A*fi#*SitlSi-5m 
1 OAttt. SfcAA WSSIt«J*»20)A*t. ie«A*{S#I^LTJ5ilK$*L^oUK;u»> 

fl&5«fc5fc«jiJc£*ifcfMfflm« % *5«fe^20)A*l=l*fil$4ifc*ifiM$*-r*, Ml ©#11 
££#-C&S»2(D$mi!<0SS2<0h7>SJx*£, £*Tf 3, ®mU^;Uv?WJf ^20 
^>v^^^*'l^^JI4m2(DlE]£S^iKai[Z^iii$tL. m2(DIlK^ttS|Jf4 % |g1 <D#*MT?& 

f**i fc*i;»2a)«a[ttiftA*nin=it5>ji=tt«i**Lrfcy, %^a>h s y^^<numm.m\t.^ 
<£A^[c^£;ftTfcy,m2a)h^>vx^ 

4a)h-7>i;x^(D*iiSffif=gfi6$*Lrfcy. ^<Dc<t[c ( £y±fE@itt;b^j&£*vs>o 
[ooi 7]3&i ©h7>*;^o*itttii, mi (om3itt*&A*f^ij6**LTUTt«fcLXo 

[001 8]*3<DK^>i?X*©#J»mai4. mi ©/W 77iE A*f::*8KF*LTlvcfcj:i\ 0 
[001 9]f3O)h7>^0$ljilgli, »2<D A*fC«jfit$*LTL^T*J:LXo 

[00201ml (DA^f*. ms<7)h^>vx^(Diycs^mi^£§^LTmi s&4©h^>e?x* 
©*J»mttfcsa*nrfcy.«8<Dh^>i;x^<o*]|tp«af4itsy^^>^«^$5it8i§ 

mi <0y~^-f>^A*l=lta**LrL^-C4,J:L^ 

[0021 mzommnm\*. BLH¥-^r^<fm^^-r^mz<D¥-^><fxtiizmm^ 

[OO22]m20h^>^X^<7)flJ^mMl4>m9(Dh7>v^^(7)^/cS^«igSS$5>LTm2<7)® 

[00231ml (ob^iy^Mmm^it. mi oa)h^>vx^±^s#m^^^Lrm2<^m 
m&i&Atnz&wi£*ixt$v, mi o<7)h^>vx^(D§ij^]miii4m2(Dy-7 L ' ) '>^A^[^^ 

[0024]ttl73f4'f>/< — ^OA^3lC^^|$tlTl x T^)ckL^o 

[0025]h^>vX^(7)=&^f4m^J]^K^>i;x^Trfey, aj**8L »J«l«aj3J:i;*aiTOf4 

[0026]h7>vx^(^^^^4T^;^^TXvyzl>g|Mh7>^7s^-efeort ) ^L^ 0 

[0027]h7>^^<0#>!7[47K'^>yzi>^||ih J 7>^X^T?feoT*,cfct> 0 
[0028]U^;Uv^(4,CMOSSfi[l]imcD^<<!:*-^^T^oTtd:^ 0 
[0029]C(Dct7lCLT. l^;Uv37$<Bttflg£&#^SC<t#^tgT?fcSo &TCD*ij£0>7 

*>ioja±*<^$n^o (a)i^«ic<sL\A*«iEf=«k*»i^Dniiic-r*9fe#*tiy-«jSo 

(b)cfcy»aftJS*B*IW. (c)^P-trX^»fc«-r*J:y^'5:P/^H4„ (d)3t#^*Lfe|ftSlx^< 
;u«EA^»f>*L*ci:yi&t^3»S* 0 (e)x^— *y*#3&:«EU'<;US/7K 
[0030] 

[0031 IHQIZ^TL/'^US/?*!*, M2f=*-rt(DtH«Tffc*G)Tf, *il»#(D*.£t&E«. 

m2(»h7>vx^T2<^v-xi4. steA^w^cr^^A^iNiz^^sa^A^it 

Coo32]M9<DU'<;u->^a)»f^izfctxT, A^iiN^highTrfcy. a*j ! iN^iow-efe^^, m 

&Ltzmzo^j^7$tmm<Dmtt&'i : 7 : iofe^xtiit> \ oum iH-io tzsK-a-i^tz. 2 

HcTtfb*t<&„ A*IN*<lowlZ3B:y, A2j ! iN^highlc&Si:. m3(Dh^>vX^T3li3i<^->[- 
$*l.dl* ! OUT*highfC3l#±ff J:5i«o»3fc«l:t/m4<7)h^>^$T3fcJ:i;T4-C^Jife* 
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(54)mm(D^nm!£iy^j^y^ 6/14 

+»<c«IETf, K7>^x^T2©>f— h$IE»|-rs„ A* ! INlZfc[t&5/K;UhA:fcl*h^>vX$T 
[00_33]^m>mi(7)h : 5>vX^T1CDf^ffl[C < ky s th^j ! OUmi4. 47t?;UH*T?ll#±lf?>*l 

f$aj*^^.Hioto"r«feai=»&*i*oH9r=*-rj:5f=. i oum^Ttiiin^ 
-r^-r^-efei>^>/\-^i<7)A^(ctf^$tL#^ 0 *y*#fttt*«Ejs«iicj:y, ^A-si*^ 
•y^^icx-r^^^^x. h^>s?x*Ti <tT2 < b(Dtg^^/ c i:x>r-y>w$>*ym^-eii 

[0034]Hlll=*-r^;Ue/7^tt, h^>^^T3(0y-h^J5tEA* ! INfC* flteftTL^jSi 
iZfcUT, m.l^TbOtltmtii'oXl^o m-oXmiXtim^lt. h^>vX*T3fcJ;l>*T4£li- 

mmr&o A^iN^highrfcyA^i i in^iowcd^ h^>vx^T3iz«^^/^Txmj± 

teOTtf/uhT-fc&o 

[0036] 
[f&2] 

VouriViN+{VDD-Vb) 



C0037]^fz^y % a* ! OUT^aiS^-egi^Tlf&^C^gjBfz-r-SoLJb^LJ&A^. A*I 
N^lowt'&y^oAA ! IN#high<£><!:^[^ h^>vX$T3lc#tij&£;ft&/<>f7xmi±(S/jN£^ 
E<D«ffi-Cfc§„«£o-C, V-X^P7f±«kyyJ^Lx«JES/7h-C»ftL, h^>vX^T2(7)y-K 
JHEA*«fey«<«:*C<!:l=«kyai* ! OUTA<<feyS5<5l#±lft,tt-5Ct$fl|*rc-r*o 
[00381M12IS, 5nXfa&ZfttzNmCMOSiz>X7^tLX<D[s^Jl,i/7$$7jkLXl^ 0 ffl 

izatyoi*,?*^ msizTF-f&vtmmx&ztzfo. *a>&&$&#(D*i>&&wt& 0 m2 

J)hT7>V^^T20)V-X[*A* ! INfC««fc$n.iS6a)K7>^X^T6a)V-XI4A*IN|=gg| 
$*ltl^.Cfl)fc«), ^>^^T2fc<fel/T60)>f-h-V-X*JE$*^$1*-6Ci:rcj:y % SiS 

[0039]M.i 2(DU^;bi>^(DiS^$Ml.3{^^-ro ESI 3(±, ItrafcEHHfc/ *<0->5iU- 
*>a>fS»-C&€»„ CcDii^U^^^cDai^l*. 05©L/><;ui/75»<OJ51i(BI6)i:rai:«JEU 

A*te#<0ft^bfz»-r*JC»ii-r-3i:»iS-e&-So mtfTAfclNtfhigh 
, T^J : ^;^ 5 ® h ^ > ^^^ T5 '*^ 1 ^^>^^^T1d;y^<^>^^(-^ 0 h^>vX$T5 
f*, h-7>->X*T6J=fflJ*J**iftA^tt|*oUT$high(Z5l#±[f *feto*„ LfrU H5>^X$T6<D 
V— X«^SJEa<57t?jl,Mc±A<5C£:(::«fcy, h7>vX^T6fl)>r-ht-/<-K7'f7^I^ti 

£3&5£^"r<5o *<D%£m. ^>vx^T5[iab*ouTfc < fct>>^>i;x^T2(7)y— h^^yisiiic 
[oo4o]i£(DA^^^bizi^Lrt(H]L:a^^c^o tor, i^uv^roj&^ii.fcy Aa-cfc 

[0041 ]Ml4(i.MZ^^L^^^^c7)v-x^^m^57--b>XT>^^-r^\ fc/*US14j&< 

^^*y.ai2<DU><;Ui/7$IZfcMt*tig«lCh^>i;^T2fc<fcU:T6<DV-XA^+L-f*iA 
*J ! INfc«fc^INfC«IS^Tt^„^oTiai2<DUK;u«>^l=OlNr±^Lf-<Dtl^tt&at* 

KfEfc«fctfi^;ui/:7h(D&#jb<^£;h& 0 """ 

[0042]Ml5fc^ru^;uv7^ii.^[-^^u/<;ui/^^<tiz.y-T^>^fS«-r*«fc 

aic&^tin^o tot, ^p^ft-^-cK^gitix^^ai^ii^^^TL^ji^A^ii. ns<n 

K7>i>X^T8(DV— X[^^tlTLN^ 0 m8<2h^>vX£T8(Z)hW>li, h^>vX$T1 fcj: 

t>T4(7)y-hicfi^nr^^o ^scDh^ixxsn-scDy-hii. msy— f--r>y« ■^■G^ait 

MZ>%2<Df—r<(>'?Xft ! GfZjfcflte+iTl^&o h^>i/X5»T20)y— hi*. *9<7)h^>$/X^T 
— T-f>^ A2J ! GC:8Ma£*lTl^) o h^>v*£T1 0)^— h(£, Hi OCDh^vX^TI Ofl)V— 
f>^A* ! GK«ffi£*iTlv5) 0 ±re« J £f;:j:tA C©l/K;k>7*l4, AJlGfcJ:^ ! Glzfclf 
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(54)[SgBJ<£:g;ft]mi±U'<JUv3?$ 7/14 /<— i> 

h^>vX^T3<7)>f-hl*1til!i$+i^C<!:{Ccfcy. V-X^^-n^li. A^jfi-^lcS^-Xh^^. 

^-Scfeai^itif^-r'So h^>vx$T9£>j:t;Ti o^^c^-sc^ic^y. mqcdu^uv^ic 

Ol\rltiaiLfc(75i:|lllilC^UK;uv^|iljjf^-r-g )o 

[0043]y-7V>^MGfcJ:l>* ! G^^^lowfcckt>*hi g h-efc-5)<bt s h^vX^TQfcJ: 

Th^>vX^T1 fcJ:i;T2(DKU-f>±(^tll^l^high[C^ 0 ^>vx$T3A<*7tfcfi-efcy , h 
^>vX$T1fccm*T4ri^>vX$T8(*:7^ 

h^>^X$T1 6fc<£tfT1 7|Cj;oTff$m^^'l'>/<— -$fIOai^l[*low!C^-^ 0 

[0045]Ml6l*Ml5^>L/ / <^v37^(Dv53.U— va>^^£^LTl^ (liiJiZii£l^l>^^— 

[0046] mi 7 Ml2lz^-ru^;ui>^^(z^-5t N Misfc^-r^-f zf(D^(>y<— 2i£fii*>. 
"f—^^it^JUiyy^TjkLXl^o mi 7lz^-ruH;ui/-7^fi, *B*$ifc£n^A;fci<I-§§-c 

<&^-7V>^A*JGfc<fct>* ! G£ffllNTl^o ATJl*, ^1 1 fc<fctfmi 2<BH?>vX$T1 1 fc£ 
l>*T12(7)V-X-KU'r>^K^^LT. H7>v*£T1 fcc^TSa)^— h&btf f-h^>vX$T6 
fc<m*T2<DV— XK^ft^ft&g^ftTl^o H7>^X$T1 1 fccfeU'TI 2<D?— Mi, IH <7)>f— 
-r-f^A^JGfzJg^tLTl^o K7>vX$T1 fc<£tfT2<D>f— M*. ^T^H^vX^TI 3 
fcJ:U*T1 4^^Lrm;Ti^vddlC^^T^^)o H5>vX$T1 3fccfctfT1 4(7}^— M*. ^— -r 
-i->^"A*GlC^^rL^o 

C0047]m/TtV-Xh^>vX^T70)y-hf*.m2(7)>f-^>^A^ ! GfC^^TL^o 
>/\*-£l(7)A*J[*, ^;U'$r'»h^>vX^T1 5£;frLT&±&gndl-&^£*lTl,^o H?>^X£T 
1 5(7)y-h(i, %2.W— s r^ / fK'h ! GlcJ£^£*lT(,v5o 

[0048]>f— TV^AJjGfccfcU* ! G^ft^;fthighfcc^low-efc£> < !:^ L"<;Uv?£l£-l'* 
-^u^tts H5>vX$ti i fc £i£Ti 2(i, ffi^ifl&^P^lt^-CKfc^u: ! CK^ft^U 
>vX^T1fc«fct>*T5(D^— h^^U*(3h^>vX^T6fcJ:U:T2(DV— X[C;g-T 0 H5>vX*T7(D 

[0049]>f— ^rO^A^GfcJ:^ ! G*<^ft^hJowfccm*highT-fc£<i:$\ H7>vX*T1 1 
cfctXTi 21*. A^$-tr>X7>^^^yn^- o h^i/vx^^^l^^chf^y, t>^7 
^ic^tt-Sm^l^HK^lc^K^,, ^;UT^h^>vX^Ti 3fc£i;Ti 4UZ>TS\ZZf)W^ls 

[0050]*fgBJ[* % ^9|-^-r^a(^m;Ji^vdd<i:J5|EA7] ! INtOimzmffiZtltzteffift^ 
>vX$T1 fc£l>T2£W^&mi±U^Uv?S7WI«£;h& 0 h^>vX^T1 0)7 S -Hilil^ 
A^NKfm^&o H5>vX$T20)*r-M^ it^ATJit^^vT'h^Hfifl-^^, h7^vX$ 
T3fc,J:l>*T4$^LT^V— X^P^^glf^,, U^;Uv^^[*Sfc. KW>m^H7>v>X 

$(DV— x^m»A7J(c^PXiiS^£;h,7iu Mlfc<7PXJi£^>x70^£LT&l|j&£;M#3o 

[0051] 

m a (v^mmtefc&mmo (c)ztn-b7.mwnzM-r^^j^ua/<y(,H±o (dmwztitzmm 



[U1 ]H]1 ^*DCD£<^<7)CMOS-<f>/\*— • SKDHS&Iil-efe^o 
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8/14 "S— v 



[03l03fi, 02fc*^l^;ui/7*(Di/SiU— i/a>|g££^&JIS0T?&<5o 
[04l04l* N 4HSQ(D$Y:?CDir>X7>^0)@&0T?&&o 
[05105 li, gl4(c^-r^'f^-r:-fe^^M , lll!i^<7)-tr>XT>^cD, ElKH-efe^o 
. [06106 l* s ID5lz^-ru^;Uv^^<Dv5zLU— i/a>$S^^^-r^JKIllT*&^o 
[07107 l* s »J<D^*QO)^'r^ , <Diz>XT>^<DlslK0-efc*o 
[08108I*. 4HP(7)$^:?<7)b^;Uv?£<D0&0-e&&o 

[01010101*. H9lc^-ru^;Uv7^<7)v5zLU— ^a^ife^&TikTlrmmvfo&o 

[hi i 101 i i*. m9iz7ik-f$'(z?(Dis'<)i,^7$<DmtemtLx<D. *%&(Dm2(Dmmtim$: 
[01310131*. nii2i-^-ru^;uv^^(DvsrLU— »>3>es$*-rjKjgiai?fc*o 

[Hl4]iai4[4.*fi6^<D^4<OllJ6^J!l$*J«^UK;ui/^(OI51K@Tffc*o 

[01 5101 5[*. **^©1S5<D||J6^||$*^*^^^>^bU'<;U*>7^(OlHlKia^a6 

•So 

[|Ui 610 1 61*. Hi 5i:itu^;i/y7^fl)y5aU- *>3>fi5S$*-raKJKia-C?&*o 

'So 

[018101814, 017lC^-rb^;Uv^^O)v5rLU— i/a>*g*^*t"jft^0'e&-5„ 



[01 101 i*. y j>&i<D$-(zf<DCMos-o/<— $<Dm&mv&z> 0 



vdd 



»IOUT 




[02]02!i % ^*D0^-r^(7)U^.;Ui>7^<7)lHlj^0t:-fe-So 




[03]03l*. 02IC^UK;u->^OTvS^lU— V3>fSm^-r^0-efc^ o 
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10/14 ^— v 
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11/14 ^— v 
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12/14 s<— -J 
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CEI1 4]01 4I4 % *f6^<D«4<Z)^J6JKJ||$«|^-rSU^;uS/7^(D(HiJ6|a-c&§ { 




!otrr< 



OUT 



http://www.patent.ne.jp/patent/cache/meisaisho?kind=a&year=2000&no=286694&us... 2002/10/1 7 



13/14 ^— v 
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14/14 ^— V 
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